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(57) ABSTRACT

A light source module includes a light source unit which
generates a light; a light emitting part spaced apart from the
light source unit and comprising a light emitting surface; and
a light transmitting part which transmits the light generated
by the light source unit to the light emitting part. The light
emitting part emits the light transmitted by the light transmit-
ting part, through the light emitting surface.

19 Claims, 5 Drawing Sheets

120

130




U.S. Patent Aug. 18, 2015 Sheet 1 of 5 US 9,110,212 B2

FIG. 1




U.S. Patent Aug. 18, 2015 Sheet 2 of 5 US 9,110,212 B2

FIG. 2

1

525051 §
] ] B
1 L J
0t L T jj/

ol L j!}zo

/ . /
A b il
o))y \

140 150 113 30 110 |

FIG. 3

130»7




U.S. Patent Aug. 18, 2015 Sheet 3 of 5 US 9,110,212 B2

FIG. 4

140
é FIRST SECOND "
i | LED LENS LENS .
/L T
131 13 133
FIG. 5
220
B Y
\ 241 241 257 255 250
1
\\u.ﬁ \/ 252
N 2 <t
B 251 > ' 254

230‘—"" : 4
T o \Qi:wﬁé 253




U.S. Patent Aug. 18, 2015 Sheet 4 of 5 US 9,110,212 B2

F1G. 6




U.S. Patent Aug. 18, 2015 Sheet 5 of 5 US 9,110,212 B2

FIG. 8

(9]

w

o]

[ g
o 8 =
L o

240

530



US 9,110,212 B2

1
LIGHT SOURCE MODULE AND LIGHT
SOURCE ASSEMBLY HAVING THE SAME

This application claims priority to Korean Patent Applica-
tion No. 10-2012-0075056, filed on Jul. 10, 2012, and all the
benefits accruing therefrom under 35 U.S.C. §119, the con-
tents of which in its entirety is herein incorporated by refer-
ence.

BACKGROUND

1. Field

Exemplary embodiments of the invention relate to a light
source module, and a light source assembly having the light
source module. More particularly, exemplary embodiments
of the invention relate to a light source module used for a
display apparatus, and a light source assembly having the
light source module.

2. Description of the Related Art

A display apparatus includes a display panel displaying an
image, and a light source assembly providing a light to the
display panel. An edge-illumination type light source assem-
bly in which a light source unit is disposed at an edge of a light
guide plate is normally used for the display apparatus, to
decrease a thickness of the display apparatus.

Further, as light-efficiency of a light source increases, a
corner-illumination type light source assembly in which the
light source unit is disposed at a corner of the light guide plate
has been used for the display apparatus, to decrease an area
which the light source unit occupies.

However, where the number of the light sources decreases
and the light source unit is disposed at the edge or the corner
of'the light guide plate, a heat generated from the light source
unit is focused on a specific portion, such that it is desirable to
dissipate the heat more efficiently. In addition, a hot spot may
occur more easily at the specific portion in which the light
source unit is disposed. Thus, a specific structure is desired to
enhance heat dissipation, so that a bezel of the display appa-
ratus may be decreased.

Further, even though the light source unit is merely dis-
posed at the edge or the corner of the light guide plate, an
additional space for the light source unit and for a driving unit
for the light source unit is necessary, such that it may be
difficult to reduce a size of the bezel.

SUMMARY

One or more exemplary embodiment of the invention pro-
vides a light source module without a specific dissipation
structure and capable of decreasing a bezel-size of a display
apparatus.

One or more exemplary embodiment of the invention also
provides a light source assembly having the light source
module.

An exemplary embodiment of a light source module
according to the invention includes a light source unit, a light
transmitting part and a light emitting part. The light source
unit generates a light. The light transmitting part transmits the
light generated by the light source unit. The light emitting part
is spaced apart from the light source unit and includes a light
emitting surface. The light emitting part emits the light trans-
mitted by the light transmitting part, through the light emit-
ting surface.

In an exemplary embodiment, the light emitting part may
further include upper and lower reflective surfaces facing
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each other, and a rear reflective surface connecting the upper
and lower reflective surfaces with each other and connected to
the light transmitting part.

In an exemplary embodiment, the light emitting surface
may have a curved shape, and each of the upper and lower
reflective surfaces may have a half-circular plate shape.

In an exemplary embodiment, the light generated by the
light source unit may be a blue light B.

In an exemplary embodiment, the upper and lower reflec-
tive surfaces, the rear reflective surface and the light emitting
surface may form a receiving space. A light converting mate-
rial converting the blue light B to a white light W, and an
enclosing material fixing and enclosing the light converting
material, may fill the receiving space.

In an exemplary embodiment, the light converting material
may include a phosphor or a quantum dot, and the enclosing
material may include a silicone.

Inan exemplary embodiment, each ofthe light transmitting
part and the light emitting part may be plural. The plural light
transmitting parts may be respectively connected to the plural
light emitting parts.

In an exemplary embodiment, the light generated by the
light source unit may include a red light R, a green light G and
a blue light B.

In an exemplary embodiment, the upper and lower reflec-
tive surfaces, the rear reflective surface and the light emitting
surface may form a receiving space. An enclosing material
may fill the receiving space. The red light R, the green light G
and the blue light B may be mixed to be a white light W in the
receiving space.

In an exemplary embodiment, the light transmitting part
may transmit the red light R, the green light G and the blue
light B to one light emitting part.

In an exemplary embodiment, the light generated by the
light source unit may include a first light, a second light and a
blue light B. A red light R and the blue light B may be mixed
to be the first light, and a green light G and the blue light B
may be mixed to be the second light.

In an exemplary embodiment, the upper and lower reflec-
tive surfaces, the rear reflective surface and the light emitting
surface may form a receiving space. An enclosing material
may fill the receiving space.

In an exemplary embodiment, the light transmitting part
may transmit the first light, the second light and the blue light
B to one light emitting part.

In an exemplary embodiment, the light transmitting part
may be an optical fiber cable.

In an exemplary embodiment, the light source unit may
include a light emitting diode (“LED”) which emits the light,
a first lens which advances the light in parallel, and a second
lens which focuses the light to the light transmitting part.

In an exemplary embodiment of a light source assembly
according to the invention, the light source assembly includes
a light guide plate which guides a light, and a light source
module providing the light to the light guide plate. The light
source module includes a light source unit which generates
the light, a light transmitting part which transmits the light
generated by the light source unit, and a light emitting part
spaced apart from the light source unit and including a light
emitting surface, where the light emitting part emits the light
transmitted from the light transmitting part, through the light
emitting surface.

In an exemplary embodiment, the light guide plate may
have first and second side surfaces which cross each other,
and the light source module may be disposed at a corner
portion of the light guide plate where the first and second side
surfaces cross each other.
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In an exemplary embodiment, the light emitting surface
may have a curved shape, and the light guide plate may
further include an incident surface into which the light from
the light emitting surface is incident. The incident surface
may be disposed between the first and second side surfaces
and may have a curved shape.

In an exemplary embodiment, the light guide plate may
have a light incident side surface, and a plurality of the light
source modules may be disposed adjacent to the light incident
side surface.

In an exemplary embodiment, the light incident side sur-
face may include a plurality of incident surfaces with a con-
cave curved shape. The light source modules may be respec-
tively disposed adjacent to the incident surfaces.

According to one or more exemplary embodiment of the
invention, the light source unit is spaced apart from the light
emitting part, and thus an additional dissipation structure is
unnecessary in the light source assembly. In addition, a
decrease in display quality or durability due to heat generated
from the light source unit is reduced or effectively prevented.
Since the heat generated from the light source unit is not
transmitted to the light guide plate, for example, a hot spot or
bending of the light guide plate may be reduced or effectively
prevented.

In addition, even though the light emitting part is disposed
at the corner portion of the light guide plate, the light emitting
surface of the light emitting part and the incident surface of
the light guide plate both have curved shape, and thus the light
incident into the light guide plate may have a wide light-
advancing angle.

In addition, the incident surface of the light guide plate is
concaved with the curved shape and the light emitting part is
disposed at the concaved portion of the incident surface. Thus
an area occupied by the light emitting part may be minimized
both when the light emitting part is disposed at the corner
portion of the light guide plate and when the light emitting
part is disposed at the side surface of the light guide plate.
Thus, an area of a bezel of a display apparatus may be reduced
and minimized.

In addition, the light source part may merely emit the blue
light, and the light emitting part may include the light con-
verting material to convert the blue light to the white light, so
that the light efficiency may be enhanced and a coupling
between the light emitting part and the light transmitting part
may be enhanced.

Alternatively, even where the light source part emits the
red, green and blue lights, the light emitting part may mix the
red, green and blue lights to make the white light and emits the
white light, so that the light transmitting part merely transmits
one color light. Thus the coupling between the light emitting
part and the light transmitting part may be more enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other features and advantages of the inven-
tion will become more apparent by describing in detailed
exemplary embodiments thereof with reference to the accom-
panying drawings, in which:

FIG. 1 is an exploded perspective view illustrating an
exemplary embodiment of a display apparatus according to
the invention;

FIG. 2 is a cross-sectional view taken along line I-I' in FIG.
1

FIG. 3 is a perspective view illustrating an exemplary
embodiment of a light source module in FIG. 1;
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FIG. 4 is a block diagram illustrating an exemplary
embodiment of a process of emitting a light in the light source
module in FIG. 3;

FIG. 5 is a perspective view illustrating another exemplary
embodiment of a light source module according to the inven-
tion;

FIG. 6 is a perspective view illustrating still another exem-
plary embodiment of a light source module according to the
invention;

FIG. 7 is a perspective view illustrating yet another exem-
plary embodiment of a light source module according to the
invention; and

FIG. 8 is a perspective view illustrating another exemplary
embodiment of a light source assembly according to the
invention.

DETAILED DESCRIPTION

It will be understood that when an element or layer is
referred to as being “on,” “connected to” or “coupled to”
another element or layer, the element or layer can be directly
on, connected or coupled to another element or layer or inter-
vening elements or layers. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. As used herein, con-
nected may refer to elements being physically and/or electri-
cally connected to each other. Like numbers refer to like
elements throughout. As used herein, the term “and/or”
includes any and all combinations of one or more of the
associated listed items.

It will be understood that, although the terms first, second,
third, etc., may be used herein to describe various elements,
components, regions, layers and/or sections, these elements,
components, regions, layers and/or sections should not be
limited by these terms. These terms are only used to distin-
guish one element, component, region, layer or section from
another region, layer or section. Thus, a first element, com-
ponent, region, layer or section discussed below could be
termed a second element, component, region, layer or section
without departing from the teachings of the invention.

Spatially relative terms, such as “lower,” “upper” and the
like, may be used herein for ease of description to describe the
relationship of one element or feature to another element(s) or
feature(s) as illustrated in the figures. It will be understood
that the spatially relative terms are intended to encompass
different orientations of the device in use or operation, in
addition to the orientation depicted in the figures. For
example, if the device in the figures is turned over, elements
described as “lower” relative to other elements or features
would then be oriented “upper” relative to the other elements
or features. Thus, the exemplary term “lower” can encompass
both an orientation of above and below. The device may be
otherwise oriented (rotated 90 degrees or at other orienta-
tions) and the spatially relative descriptors used herein inter-
preted accordingly.

The terminology used herein is for the purpose of describ-
ing particular embodiments only and is not intended to be
limiting of the invention. As used herein, the singular forms
“a,”“an” and “the” are intended to include the plural forms as
well, unless the context clearly indicates otherwise. It will be
further understood that the terms “comprises,” “comprising,”
“includes” and/or “including,” when used in this specifica-
tion, specify the presence of stated features, integers, steps,
operations, elements, and/or components, but do not preclude
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the presence or addition of one or more other features, inte-
gers, steps, operations, elements, components, and/or groups
thereof.

Embodiments of the invention are described herein with
reference to cross-section illustrations that are schematic
illustrations of idealized embodiments (and intermediate
structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of manu-
facturing techniques and/or tolerances, are to be expected.
Thus, embodiments of the invention should not be construed
as limited to the particular shapes of regions illustrated herein
but are to include deviations in shapes that result, for example,
from manufacturing.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which this invention belongs. It will be further understood
that terms, such as those defined in commonly used dictio-
naries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

Hereinafter, exemplary embodiments of the invention will
be described in further detail with reference to the accompa-
nying drawings.

FIG. 1 is an exploded perspective view illustrating an
exemplary embodiment of a display apparatus according to
the invention. FIG. 2 is a cross-sectional view taken along line
I-I'in FIG. 1.

The exemplary embodiment of display apparatus 1
includes a light source assembly 100, optical sheets 20, a
receiving container 30, a mold frame 40, a display panel 50
and a cover frame 60.

The light source assembly 100 generates and emits a light,
and provides the light to the display panel 50. The optical
sheets 20 are disposed over the light source assembly 100 and
enhance quality of the light provided to the display panel 50.
The receiving container 30 includes a bottom plate and side-
walls to form a receiving space, and the light source assembly
10 and the optical sheets 20 are received in the receiving
space. The mold frame 40 is disposed over the optical sheets
20, and is combined with the sidewalls of the receiving con-
tainer 30 to fix the display panel 50.

The display panel 50 displays an image using the light
provided from the light source assembly 100. The display
panel 50 may include first and second substrates 51 and 52
facing each other, and a liquid crystal layer (not shown)
disposed between the first and second substrates 51 and 52.
The cover frame 60 is disposed over the display panel 50, and
fixes an edge of the display panel 50. The cover frame 60 is
combined with the mold frame 40 and the receiving container
30 to form an outer shape of the display apparatus 1.

The display apparatus 1 of the exemplary embodiment may
not be limited as illustrated in FIG. 1, and may be variously
changed.

The light source assembly 100 includes a light guide plate
110 and a light source module 120. The light guide plate 110
guides the light from the light source module 120, and pro-
vides the light to the display panel 50 disposed over the light
source assembly 100.

The light guide plate 110, for example, may have a rectan-
gular plate shape with a predetermined thickness, and
includes first and second side surfaces 111 and 112 extending
in directions which cross each other. A corner portion of the
light guide plate 110 may be defined where virtual extension
lines of the first and second side surfaces 111 and 112 meet
each other. The light guide plate 110 may include a plurality
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of corner portions defined by virtual extension lines of side
surfaces thereof. The shape of the light guide plate 110 may
not be limited as illustrated in FIG. 1, and may be variously
changed.

The light guide plate 110 may further include an incident
surface 113 at the corner portion defined by the first and
second side surfaces 111 and 112. The incident surface 113
connects the first and second side surfaces 111 and 112 with
each other, and the light from the light source module 120 is
incident into the incident surface 113.

The corner portion of the light guide plate 110 is concaved
with a curved shape having a predetermined curvature, to be
the incident surface 113 of the light guide plate 110. In the
exemplary embodiment, as illustrated in the figures, the inci-
dent surface 113 is at the corner portion defined by the first
and second side surfaces 111 and 112 of the light guide plate
110. While the incident surface 113 may be at one of the
corner portions of the light guide plate 110, alternatively, a
plurality of incident surfaces may be respectively at one or
more of the corner portions of the light guide plate 110.

The light source module 120 includes a light source part
130, a light transmitting part 140 and a light emitting part 150,
and generates and provides the light to the light guide plate
110.

The light source part 130 generates and emits a light, and
the light emitted from the light source part 130 is transmitted
to the light emitting part 150 through the light transmitting
part 140. Here, the light transmitting part 140 may be an
optical fiber cable, but is not limited thereto or thereby. The
light transmitted to the light emitting part 150 is converted
into or mixed into a white light W, and is incident into the
incident surface 113 of the light guide plate 110.

The light source part 130 is spaced apart from the light
emitting part 150 by a predetermined distance. The transmit-
ting part 140 connects the light source part 130 with the light
emitting part 150. Thus, the heat generated from the light
source part 130 is not transmitted to the light guide plate 110
or is not transmitted to the display panel 50, and thus an
additional heat dissipating structure is unnecessary in the
light emitting part 150. Thus, a decrease in display quality or
durability of the display apparatus 1 due to heat generated
from the light source module 120 is reduced or effectively
prevented. Since the heat generated from the light source part
130 is not transmitted to the light guide plate 110, for
example, a hot spot and/or bending of a light guide plate may
be reduce or effectively prevented.

The light emitting part 150 (refer to FIG. 3), has a half-
cylindrical shape, and a light emitting surface thereof having
a curved shape faces the incident surface 113 of the light
guide plate 110. As mentioned above, the incident surface 113
of'the light guide plate 110 is concaved with the curved shape,
and thus the light emitting part 150 of the light source module
120 is disposed at the concave portion of the incident surface
113. Here, the curved shape of the incident surface 113 cor-
responds to the protruded (e.g., convex) curved shape of the
light emitting surface of the light emitting part 150.

The display apparatus 1 may include a display area in
which an image is displayed, and a non-display area in which
an image is not displayed. A bezel of the display apparatus 1
may include a planar distance between the display area and an
outer edge of the display apparatus 1, but is not limited thereto
or thereby. Referring to FIG. 1 and FIG. 2, for example, a
planar distance between an outer edge of the light guide plate
110, and the receiving container 30 and/or mold frame 40,
may correspond to a portion of the bezel of the display appa-
ratus 1.
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Since a portion of the light emitting part 150 is within the
concaved area of the light incident surface 113, a distance
between the light guide plate 110 and the receiving container
30 and/or mold frame 40 is not increased by a total length of
the light emitting module 120. Accordingly, a planar area
occupied by the light emitting part 150 is minimized and thus
a size ofabezel of the display apparatus 1 may be reduced and
minimized. In addition, since the incident surface 113 of the
light guide plate 110 is concaved with the curved shape and
the light emitting surface of the light source module 120 is
protruded with the curved shape, the light emitted from the
light emitting part 150 may have a relatively larger light-
advancing angle such that the light may be transmitted to an
area of the light guide plate 110 more uniformly.

FIG. 3 is a perspective view illustrating an exemplary
embodiment of a light source module in FIG. 1.

Referring to FIG. 3, the exemplary embodiment of the light
source module 120 is explained.

The light source part 130 generates and emits the light. In
the illustrated exemplary embodiment, the light source part
130 emits the blue light B, but is not limited thereto or thereby.
An emitting efficiency of the blue light B is very high. In
addition, a coupling between the light transmitting part 140
and the light source part 130 is more effective in transmitting
one color having a single wavelength.

The blue light B emitted from the light source part 130 is
transmitted to the light emitting part 150 through the light
transmitting part 140. The light transmitting part 140 may be
the optical fiber cable, and connects the light source part 130
with the light emitting part 150, to transmit the light.

The light emitting part 150 includes upper and lower
reflective surfaces 152 and 153, and a rear reflective surface
151. The upper and lower reflective surfaces 152 and 153 face
each other. The rear reflective surface 151 connects the upper
and lower reflective surfaces 152 and 153 with each other, and
is connected to the light transmitting part 140. The light
emitting part 150 includes a light emitting surface 154 which
faces the rear reflective surface 151 and has a curved shape.
The light emitting part 150 emits the light from the light
transmitting part 140.

In the illustrated exemplary embodiment, for example,
each of the upper and lower reflective surfaces 152 and 153
has a half-circular plate shape, and face each other with a
predetermined distance therebetween. The rear reflective sur-
face 151 connects linear-shaped sides of the upper and lower
reflective surfaces 152 and 153 with each other, and thus has
a relatively flat and uniform thickness plate shape. The light
transmitting part 140 is connected to a central portion of the
rear reflective surface 151, but is not limited thereto or
thereby. A fixing part 157 is at the central portion of the rear
reflective surface 151 to fix the light transmitting part 140 to
the light emitting part 150.

The light emitting surface 154 connects curved shape sides
of the upper and lower reflective surfaces 152 and 153 with
each other, and thus has a curved shape. Both of opposing end
portions of the light emitting surface 154 are respectively
connected to both of opposing end portions of the rear reflec-
tive surface 151. Thus, the light emitting surface 154 has a
shape substantially the same as a curved shape of a half-
cylinder.

The upper and lower reflective surfaces 152 and 153, and
the rear reflective surface 151 reflects incident light. Thus, the
light incident into the light emitting part 150 through the light
transmitting part 140, is reflected by the upper and lower
reflective surfaces 152 and 153 and the rear reflective surface
151, and thus is emitted through the light emitting surface
154. Here, the light passing through the light emitting surface
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154 may have a light-advancing angle of about 180° due to the
curved shape of the light emitting surface 154.

Accordingly, due to the structural shape of the light emit-
ting part 150, the light passing through the light emitting part
150 may have a relatively larger light-advancing angle, and
thus a light exiting from the light emitting part may be dis-
tributed to a much wider area.

Alternatively, although not shown in figures, the light emit-
ting surface 154 of the light emitting part 150 may have
various shapes to enhance the light-advancing angle and to
increase a distribution of the exiting light. In an alternative
exemplary embodiment, for example, the light emitting sur-
face 154 may have a shape substantially same as each of side
surfaces of a triangular column, a rectangular column and so
on. In another alternative exemplary embodiment, for
example, the upper and lower reflective surfaces 152 and 153
and the light emitting surface 154 of the light emitting part
150 may have a half-triangular column, a half-rectangular
column and so on.

The upper and lower reflective surfaces 152 and 153
together with the rear reflective surface 151 and the light
emitting surface 154 may define a receiving space of the light
emitting part 150. A light converting material 155 and an
enclosing material 156 fill the receiving space which is
defined by the upper and lower reflective surfaces 152 and
153, the rear reflective surface 151 and the light emitting
surface 154.

The light incident into the receiving space of the light
emitting part 150 is the blue light B, so that the light emitting
part 150 should convert the blue light B to the white light W,
to provide the white light W to the light guide plate 110. Thus,
the light converting material 155 is included within the light
emitting part 150 and the blue light B incident into the receiv-
ing space of the light emitting part 150 is converted into the
white light W by the light converting material 155. The light
converting material 155 is uniformly distributed with small
particles in the receiving space, to convert the blue light B to
the white light W. In one exemplary embodiment, for
example, the light converting material 155 may be a phosphor
or a quantum dot.

The enclosing material 156 fixes the light converting mate-
rial 155 distributed in the receiving space of the light emitting
part 150 to enhance light converting efficiency, and encloses
the receiving space to protect the light converting material
155. The enclosing material 156, for example, may include a
silicone, but is not limited thereto or thereby.

The light emitting surface 154 may be a separate member
as an outer surface of the light emitting part 150 and on the
enclosing material 156, such as a mold-type member. Alter-
natively, the mold-type emitting surface is omitted and the
enclosing material 156 may form the outer surface directly.

FIG. 4 is a block diagram illustrating an exemplary
embodiment of a process of emitting a light in the light source
module in FIG. 3.

Referring to FIG. 4, the light source part 130 includes a
light source 131 generating and emitting the light, and first
and second lenses 132 and 133 refracting the light.

The light source 131 may be a light emitting diode
(“LED”), and in the illustrated exemplary embodiment, the
light source 131 may be the LED emitting the blue light B, but
is not limited thereto or thereby.

The light emitted from the light source 131 is refracted by
the first lens 132 to advance in parallel, and then is refracted
by the second lens 133 to be focused on the light transmitting
part 140.
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FIG. 5 is a perspective view illustrating another exemplary
embodiment of a light source module according to the inven-
tion.

Referring to FIG. 5, the exemplary embodiment of the light
source module 220 includes a light source part 230, a light
transmitting part unit 240 and a light emitting part unit. In the
illustrated exemplary embodiment, each of the structures of
the light transmitting part unit 240 and the light emitting part
unit, the light transmitting, the light converting and the light
exiting of the light source module 220 are substantially same
as those of the light source module 120 according to the
previous exemplary embodiment in FIG. 3, except that the
light emitted from the light source part 230 is transmitted to
each of a plurality of light emitting parts 250, 260, 270 and
280 through each of a plurality of light transmitting parts 241,
242, 243 and 244, respectively. Thus, same reference numer-
als are used for same elements and any repetitive explanation
will be omitted.

The light source part 230 transmits the blue light B gener-
ated and emitted from the light source part 230 to the light
transmitting parts 241, 242, 243 and 244. Here, although not
shown in figure, the light source part 230 includes a plurality
of light sources, and the blue light B emitted from each light
source is transmitted to each of the light transmitting parts
241, 242, 243 and 244 through the first and second lenses.

The light transmitting parts 241, 242, 243 and 244 are
respectively connected to the light emitting parts 250, 260,
270 and 280, and thus the blue light B emitted from the light
source part 230 is transmitted to the light emitting part unit. In
the light source module 220, a number of the light transmit-
ting parts may be the same as a number of the light emitting
parts, such as in one-to-one correspondence, but the invention
is not limited thereto or thereby. Each of the light emitting
parts 250, 260, 270 and 280, as explained referring to FIG. 3,
includes upper and lower reflective surfaces 252 and 253, a
rear reflective surface 251 and a light emitting surface 254,
and is filled with a light converting material 255 and an
enclosing material 256. A fixing part 257 fixes respective light
transmitting parts 241, 242, 243 and 244 to the light emitting
parts 250, 260, 270 and 280.

Accordingly, one light source part 230 spaced apart from
the light emitting parts 250, 260, 270 and 280 provides the
light to the light emitting parts 250, 260, 270 and 280. Thus,
the light emitting parts 250, 260, 270 and 280 may be dis-
posed at various positions and an amount of the light incident
into the light guide plate 110 may be increased.

FIG. 6 is a perspective view illustrating still another exem-
plary embodiment of a light source module according to the
invention.

The exemplary embodiment of the light source module 320
includes a light source part 330, light transmitting parts 340
and 360, and light emitting parts 350 and 370. In the illus-
trated exemplary embodiment, each of the structures of the
light transmitting parts and the light emitting parts of the light
source module 320 is substantially same as that of the light
source module 120 according to the previous exemplary
embodiment in FIG. 3, and thus same reference numerals are
used for same elements and any repetitive explanation will be
omitted.

Referring to FIG. 6, the light source part 330 generates a
red light R, a green light G and a blue light B, and each of the
red, green and blue lights R, G and B is transmitted to the light
emitting parts 350 and 370 through the light transmitting
parts 340 and 360.

In one exemplary embodiment, for example, the red light R
is transmitted to the light emitting part 350 through a red light
transmitting part 341 of the light transmitting part 340. The
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green light G is transmitted to the light emitting part 350
through a green light transmitting part 342 of the light trans-
mitting part 340. The blue light B is transmitted to the light
emitting part 350 through a blue light transmitting part 343 of
the light transmitting part 340.

In the illustrated exemplary embodiment, the plurality of
the light transmitting parts may be connected to a single one
of the light source part 330, and the plurality of the light
emitting parts may be connected to the single one of the light
source part 330. Thus, the red light R may be transmitted to
the light emitting part 370 through ared light transmitting part
361 of the light transmitting part 360. The green light G may
be transmitted to the light emitting part 370 through a green
light transmitting part 362 of the light transmitting part 360.
The blue light B may be transmitted to the light emitting part
370 through a blue light transmitting part 363 of the light
transmitting part 360.

Accordingly, one light transmitting part 340 transmits the
red, green and blue lights R, G and B to one light emitting part
350 at the same time, one light transmitting part 360 transmits
the red, green and blue lights R, G and B to one light emitting
part 370 at the same time, and the light source module 320
includes the plurality of light emitting parts and the plurality
of light transmitting parts respectively connected with each
other. Thus, only one separate light source part 330 provides
the light to the light emitting parts 350 and 370, the light
emitting parts 350 and 370 may be disposed at various posi-
tions and the amount of the light incident into the light guide
plate 110 may be increased.

Alternatively, although not shown in the figures, the light
source module 320 includes one light transmitting part and
one light emitting part connected to each other, and the red,
green and blue lights R, G and B are provided to one light
emitting part through one light transmitting part at the same
time. Here, since there is only one light transmitting and
transferring part, the light emitting part should be disposed at
an optimal position, to optimize the amount of the light inci-
dent into the light guide plate 110.

Hereinafter, the light emitting parts 350 and 370 are
explained. In the illustrated exemplary embodiment, the light
emitting parts 350 and 370 are substantially same with each
other, and thus the light emitting part 350 is explained in
detail.

The light emitting part 350 includes upper and lower
reflective surfaces 352 and 353, a rear reflective surface 351
and a light emitting surface 354. A fixing part 357 fixes
respective light transmitting parts to the light emitting parts. A
shape and a structure of the light emitting part 350 are sub-
stantially same as those of the light emitting part 150 in FIG.
3.

However, in the illustrated exemplary embodiment, the
red, green and blue lights R, G and B are transmitted to the
light emitting part 350 at the same time, and thus the light
emitting part 350 does not include light converting material to
convert the light to the white light W compared to the light
emitting part 150 in FIG. 3. The red, green and blue lights R,
G and B incident into the light emitting part 350 are mixed in
the light emitting part 350 and then exit as the white light W.
Thus, the light emitting part 350 is not filled with the light
converting material to convert the light to the white light W.
However, a light dispersing material 355 dispersing the light
in the light emitting part 350, and an enclosing material 356
fixing and enclosing the light dispersing material 355 may fill
areceiving space of the light emitting part 350. Thus, the light
exiting from the light emitting part 350 has a further increased
light-advancing angle.
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In the illustrated exemplary embodiment, although not
shown in the figures, the light source part 330 may include a
plurality of light sources respectively emitting the red, green
and blue lights R, G and B, and the red, green and blue lights
R, G and B are respectively transmitted by the red light
transmitting parts 341 and 361, the green light transmitting
parts 342 and 362, and the blue light transmitting parts 343
and 363, through the first and second lenses.

Alternatively, the light source part 330 includes a light
source only generating and emitting the blue light B, and
further includes a light converting material converting the
blue light B to the red and green lights R and G therein. Thus,
the blue light B emitted from the light source is partially
converted into the red and green lights R and G, and then the
light source part 330 may emit the red, green and blue lights
R, G and B.

FIG. 7 is a perspective view illustrating yet another exem-
plary embodiment of a light source module according to the
invention.

The exemplary embodiment light source module 420
includes a light source part 430, light transmitting parts 440
and 460, and light emitting parts 450 and 470. In the illus-
trated exemplary embodiment, each of the structures of the
light transmitting parts and the light emitting parts of the light
source module 420 is substantially same as that of the light
source module 120 according to the previous exemplary
embodiment in FIG. 3, and thus same reference numerals are
used for same elements and any repetitive explanation will be
omitted.

Referring to FIG. 7, the light source part 430 generates a
first light R+B having the red and blue lights mixed with each
other, a second light G+B having the green and blue lights
mixed with each other. The first light R+B, the second light
G+B and the blue light B generated from the light source part
430 are provided to the light emitting parts 450 and 470
through the light transmitting parts 440 and 460.

In one exemplary embodiment, for example, the first light
R+B is transmitted to the light emitting part 450 through a
first light transmitting part 441 of the light transmitting part
440. The second light G+B is transmitted to the light emitting
part 450 through a second light transmitting part 442 of the
light transmitting part 440. The blue light B is transmitted to
the light emitting part 450 through a blue light transmitting
part 443 of the light transmitting part 440.

In the illustrated exemplary embodiment, a plurality of the
light transmitting parts may be connected to a single one of
the light source part 430, and a plurality of the light emitting
parts may be connected to the single one of the light source
part 430. Thus, the first light R+B may be transmitted to the
light emitting part 470 through a first light transmitting part
461 of the light transmitting part 460. The second light G+B
may be transmitted to the light emitting part 470 through a
second light transmitting part 462 of the light transmitting
part 460. The blue light B may be transmitted to the light
emitting part 470 through a blue light transmitting part 463 of
the light transmitting part 460.

Accordingly, one light transmitting part 440 transmits the
first light R+B, the second light G+B and the blue light B to
one light emitting part 450 at the same time, one light trans-
mitting part 460 transmits the first light R+B, the second light
G+B and the blue light B to one light emitting part 470 at the
same time, and the light source module 420 includes the
plurality of light transmitting parts and the plurality light
emitting parts respectively connected with each other. Thus,
only one separate light source part 430 provides the light to
light emitting parts 450 and 470, the light emitting parts 450
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and 470 may be disposed at various positions, and an amount
of the light incident into the light guide plate 110 may be
increased.

Alternatively, although not shown in the figures, the light
source module 420 includes one light transmitting part and
one light emitting part connected with each other, and thus
provides the first light R+B, the second light G+B and the blue
light B to one light emitting part through the one light trans-
mitting part at the same time. Here, since there is only one
light transmitting and transferring part, the light emitting part
should be optimally disposed and thus the amount of the light
incident into the light guide plate 110 may be optimized.

Hereinafter, the light emitting parts 450 and 470 are
explained. In the illustrated exemplary embodiment, the light
emitting parts 450 and 470 are substantially same with each
other, and thus the light emitting part 450 is explained in
detail.

The light emitting part 450 includes upper and lower
reflective surfaces 452 and 453, a rear reflective surface 451
and a light emitting surface 454. A fixing part 457 fixes
respective light transmitting parts to the light emitting parts. A
shape and the structure of the light emitting part 450 are
substantially same as those of the light emitting part 150 in
FIG. 3.

In the illustrated exemplary embodiment, the first light
R+B, the second light G+B and the blue light B are transmit-
ted to the light emitting part 450 at the same time, such that the
red, green and blue lights R, G and B are mixed with each
other when they are provided to the light emitting part 450.
Thus, it is not necessary to convert the light incident to the
light emitting part 450 to the white light W, which is substan-
tially same as explained above referring to FIG. 6.

Thus, the light emitting part 450 does not include light
converting material to convert incident light to the white light
W. However, the light emitting part 450 does include a light
dispersing material 455 dispersing the light in the light emit-
ting part 450, and an enclosing material 456 fixing and
enclosing the light dispersing material 455 filled therein.
Thus, the light exiting from the light emitting part 450 has a
further increased light-advancing angle.

In the illustrated exemplary embodiment, although not
shown in the figure, the light source part 430 may include a
light source emitting the blue light B, and includes a light
converting material converting the blue light B to the red and
green light R and G. Thus, the blue light B emitted from the
light source is partially converted to the red and green lights R
and G, and then the light source part 430 may generate the first
light R+B having the red and blue lights R and B, and the
second light G+B having the green and blue lights G+B, and
the blue light B.

FIG. 8 is a perspective view illustrating another exemplary
embodiment of a light source assembly according to the
invention.

Referring to FIG. 8, the light source assembly 500 includes
a light guide plate 510 and a light source module 520. In the
illustrated exemplary embodiment, the light source module
520 includes a light source part 530, a light transmitting part
540 and a light emitting part unit 550. Each of the structures
of'the light source part 530, the light transmitting part 540 and
the light emitting part unit 550 of the light source module 520
is substantially same as that of the light source module 120 in
FIG. 3. Thus, same reference numerals are used for same
elements and any repetitive explanation will be omitted.

The light guide plate 510 includes a first side surface 511,
and a plurality of incident surfaces 512, 513, 514 and 515 at
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the first side surface 511. Each of the incident surfaces 512,
513, 514 and 515 is concaved with the curved shape having a
predetermined curvature.

The light emitting part unit 550 includes a plurality of light
emitting parts 551, 552, 553 and 554 respectively disposed at
the incident surfaces 512, 513, 514 and 515. Here, as
explained above, each of the light emitting parts 551, 552,553
and 554 has a protruded (e.g., convex) curved shape, and thus
the light emitting parts 551, 552, 553 and 554 are disposed in
the concaved portions of the first side surface 511 to corre-
spond to the incident surfaces 512, 513, 514 and 515, respec-
tively. Alternatively, although not shown in the figure, each of
the light emitting parts may have a rectangular shape and so
on, and thus the concaved portions of the first side surface 511
may be concaved to correspond to the incident surfaces of the
light emitting parts.

Since a portion of the light emitting part unit 550 is within
the concaved area of the light incident surfaces 512, 513, 514
and 515, a distance between the light guide plate 510 and a
receiving container and/or a mold frame is not increased by
the light emitting module 520. Thus, a planar area occupied
by the light emitting part unit 550 is minimized and thus a size
of a bezel of a display apparatus may be reduced and mini-
mized. In addition, since the incident surfaces 512, 513, 514
and 515 are concaved with the curved shape and the light
emitting surfaces of the light emitting parts 551, 552, 553 and
554 is protruded with the curved shape, the light emitted from
the light emitting part unit 550 has a relatively larger light-
advancing angle. Thus, the light may be uniformly distributed
to an area of the light guide plate 510.

The light source part 530 of the light source module 520 is
spaced apart from the light emitting part unit 550, and the
light from the light source part 530 is transmitted to the light
emitting part unit 550 through the light transmitting part 540.
In one exemplary embodiment, for example, a first end por-
tion of the light transmitting part 540 is connected to the light
source part 530 and receives the light, and a second end
portion of the light transmitting part 540 includes a plurality
of'end portions 541, 542, 543 and 544 to transmit the light to
the plurality of light emitting parts 551, 552, 553 and 554,
respectively.

Alternatively, although not shown in the figures, in the
illustrated exemplary embodiment, the light source module
520 may be replaced by any one or more of the light source
modules 220, 320 and 420 in FIGS. 5, 6 and 7. Here, each of
the light emitting parts 551, 552, 553 and 554 and the light
source part 530 may be connected with each other through an
independent light transmitting part, and the light may be
transmitted to the light emitting parts 551, 552, 553 and 554.

According to one or more of the exemplary embodiments
of the invention, a light source part generating and emitting
light in a light source module is spaced apart from the light
emitting part of the light source module such that heat is not
transferred to the light guide plate, and thus an additional heat
dissipation structure is unnecessary in the light source assem-
bly. In addition, a decrease in display quality or durability due
to heat generated by the light source module is reduced or
effectively prevented. Since the heat generated from the light
source part of the light source module is not transmitted to the
light guide plate, for example, a hot spot or a bending of a light
guide plate may be reduced or effectively prevented.

In addition, even though the light emitting part of the light
source module may be disposed at the corner portion of the
light guide plate, the light emitting surface of the light emit-
ting part and the incident surface of the light guide plate may
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both have a complementing curved shape, and thus the light
incident into the light guide plate may have a wide light-
advancing angle.

In addition, the incident surface of the light guide plate is
concaved with the curved shape and the light emitting part is
disposed partially in the concaved portion of the incident
surface. Thus, whether the light emitting part is disposed at
the corner portion of the light guide plate or at the side surface
of the light guide plate, a planar area occupied by the light
emitting part may be minimized. Thus, a planar area of a bezel
of'a display apparatus may be minimized.

In addition, the light source part may merely emit blue
light, and the light emitting part may include light converting
material to convert the blue light to white light, so that the
light efficiency may be enhanced and a coupling between the
light emitting part and the light transmitting part may be
enhanced.

Alternatively, even where the light source part emits red,
green and blue lights, the light emitting part may mix the red,
green and blue lights to make white light and emits the white
light, so that the light transmitting part merely transmits one
color light. Thus the coupling between the light emitting part
and the light transmitting part may be further enhanced.

The foregoing is illustrative of the invention and is not to be
construed as limiting thereof. Although a few exemplary
embodiments of the invention have been described, those
skilled in the art will readily appreciate that many modifica-
tions are possible in the exemplary embodiments without
materially departing from the novel teachings and advantages
of the invention. Accordingly, all such modifications are
intended to be included within the scope of the invention as
defined in the claims. In the claims, means-plus-function
clauses are intended to cover the structures described herein
as performing the recited function and not only structural
equivalents but also equivalent structures. Therefore, it is to
be understood that the foregoing is illustrative of the inven-
tion and is not to be construed as limited to the specific
exemplary embodiments disclosed, and that modifies to the
disclosed exemplary embodiments, as well as other exem-
plary embodiments, are intended to be included within the
scope of the appended claims. The invention is defined by the
following claims, with equivalents of the claims to be
included therein.

What is claimed is:
1. A light source module comprising:
a light source unit which generates a light;
a light emitting part spaced apart from the light source unit
and comprising:
a light emitting surface;
upper and lower reflective surfaces facing each other;
and
a rear reflective surface connecting the upper and lower
reflective surfaces with each other, and connected to
the light transmitting part,
wherein the rear reflective surface is between the light
source unit and the light emitting surface of the light
emitting part; and
alight transmitting part which transmits the light generated
by the light source unit to the light emitting part,

wherein the light emitting part emits the light transmitted
by the light transmitting part, through the light emitting
surface.

2. The light source module of claim 1, wherein the light
emitting surface of the light emitting part has a curved shape,
and each of the upper and lower reflective surfaces has a
half-circular plate shape.
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3. The light source module of claim 1, wherein the light
generated by the light source unit is a blue light.

4. The light source module of claim 3, wherein the upper
and lower reflective surfaces, the rear reflective surface and
the light emitting surface form a receiving space of the light
emitting part, and

the light emitting part further comprises:

a light converting material in the receiving space,
wherein the light converting material converts the
blue light to a white light, and

an enclosing material in the receiving space, wherein the
enclosing material encloses the light converting mate-
rial in the receiving space.

5. The light source module of claim 4, wherein

the light converting material comprises a phosphor or a

quantum dot, and

the enclosing material comprises a silicone.

6. The light source module of claim 3, further comprising
a plurality of light transmitting parts and a plurality of light
emitting parts, and

wherein the plurality of light transmitting parts are respec-

tively connected to the plurality of light emitting parts.

7. The light source module of claim 1, wherein the light
generated by the light source unit comprises a red light, a
green light and a blue light.

8. The light source module of claim 7, wherein

the upper and lower reflective surfaces, the rear reflective

surface and the light emitting surface form a receiving

space of the light emitting part,

the light emitting part further comprises:

a light dispersing material in the receiving space,
wherein the light dispersing material increase an exit
angle of the light emitted from the light emitting sur-
face; and

an enclosing material in the receiving space, wherein the
enclosing material fixes and encloses the light dis-
persing material in the receiving space, and

the red light, the green light and the blue light are mixed in

the receiving space, to be a white light.

9. The light source module of claim 8, wherein the light
transmitting part transmits the red light, the green light and
the blue light to one light emitting part.

10. The light source module of claim 1,

wherein the light generated from the light source unit com-

prises a first light, a second light and a blue light,

wherein

the first light comprises a mix of red light and the blue light,

and

the second light comprises a mix of green light and the blue

light.

11. The light source module of claim 10, wherein

the upper and lower reflective surfaces, the rear reflective

surface and the light emitting surface form a receiving

space of the light emitting part,

the light emitting part further comprises:

a light dispersing material in the receiving space,
wherein the light dispersing material increase an exit
angle of the light emitted from the light emitting sur-
face; and

an enclosing material in the receiving space, wherein the
enclosing material fixes and encloses the light dis-
persing material in the receiving space, and

10

15

20

25

30

35

40

45

50

55

16

the first light, the second light and the blue light are mixed

in the receiving space, to be a white light.

12. The light source module of claim 11, wherein the light
transmitting part transmits the first light, the second light and
the blue light to one light emitting part.

13. The light source module of claim 1, wherein the light
transmitting part is an optical fiber cable.

14. The light source module of claim 1, wherein the light
source unit comprises:

a light emitting diode which generates and emits the light;

a first lens which advances the light in parallel; and

a second lens which focuses the light to the light transmit-

ting part.

15. A light source assembly comprising:

a light guide plate which guides a light; and

a light source module which generates and provides the

light to the light guide plate, wherein the light source
module comprises:
a light source unit which generates the light;
a light emitting part spaced apart from the light source
unit and comprising:
a light emitting surface,
upper and lower reflective surfaces facing each other;
and
a rear reflective surface connecting the upper and
lower reflective surfaces with each other, and con-
nected to the light transmitting part,
wherein the rear reflective surface is between the light
source unit and the light emitting ht emitting part;
and
a light transmitting part which transmits the light gener-
ated by the light source unit to the light emitting part;
wherein the light emitting part emits the light transmit-
ted by the light transmitting part, through the light
emitting surface.

16. The light source assembly of claim 15, wherein

the light guide plate comprises first and second side sur-

faces which cross each other, and

the light source module is at a corner portion of the light

guide plate where the first and second side surfaces cross
each other.

17. The light source assembly of claim 16, wherein the
light emitting surface of the light emitting part has a curved
shape, and

the light guide plate comprises an incident surface through

which the light from the light emitting surface is inci-
dent,

wherein the incident surface of the light guide plate is

between the first and second side surfaces, and has a
curved shape.

18. The light source assembly of claim 15, wherein the
light guide plate comprises a light incident side surface, and

further comprising a plurality of light source modules adja-

cent to the light incident side surface.

19. The light source assembly of claim 18, wherein the
light incident side surface comprises a plurality of incident
surfaces each with a concave curved shape, and

the plurality of light source modules are respectively adja-

cent to the plurality of incident surfaces.
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